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T he present invention ^relates to well ^ ^ ^ 
to arilling fluids or muds which are subterranBin 
orilling process used for minerllB . In 

5 formations containing oil. 5 drilling mud which 

particular, the invention r^tes t ^ ^ tMiclty and 
contains a hydrocarbon oil of rea 

improved blodegradability. wells for 

"tary drilling proems ^ such 

10 the production of ^ "Rations, a drill bit at the 

as sulfur, m rotary drilling P Btt bterr.ne.n 
^ 0 f a drill °^ B Vbit «y by a rotating drill 

formations. This drill bit may be nvdr aulic 

Stri " 9 iT^o^ ZlJZ operation, a fluid. 

15 power. During the rotary u circul , tw j fro. 

conventionally referred to as driUin, ^ ^ ^ ^ 

the drilling shipment of the sur ^ ^ 

where it escapes around the d«ll ^ ^ ^ ^ ^ the 

al ong the annular ^ drilling mud lubricates 

20 surrounding subsurface formations ^ ^ ^ 

the downhole equipment and brings tn ^ ^ 
.urface where they can J. nua serves to 

recirculated. In addition, the dr ' a ^ 

counterbalance formation ^ lorM tions. Ihe 

25 around the walls of the boreho . , o ilnp ortant 

Mbricating action of the " since it provides 

„ith the "rUung drill pipe and the 

a lubricant or cushion between *n Bticking of the drill 

waUs of the bor-le. performance of 

30 string in the hole. T le , in KirK-Othmer, 

drilling muds are described, ^ MlUy 

Muds,, to which 

ZJZ iTi-T. Option of drilling muds and the 

,S materials used in ^ « as either water-based 

Drilling muds are usually cia char acter of the 

continuous phase of the mua, 
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conventionally comprise . ^ ^ ai d of 

montmorillonite family. -^" ded J n other .^i.ives including 
«l«M. surf.ct.nts. •^•^^T^t. such .s barite. 
5 salts. P» ^"o 1 <,9ent " ^ 9 L!! ot the mud and is 
The water males up the <=-^ t ^ t 1o^«nt o f the 
usuaily ^ ^minor amounts hut will 

entire composition, oil may oe P ^ 

typically not exceed - -7^: t i:r». phase — «. 

10 will retain its character as »W hvdr ocarbon 
oil-based muds on the other hana. generally u^ ^ ^ 

oll a. the main Hguid .f^e the desired 

cl . ys or colloidal asphalts added to provl 
viscosity together with emuls^ers £ iUnts ^ 
» additives including weighty I ^ 

— ^r^re ^position, if — «- 

50 percent of the entir P ^ „ „ 

p«o«tw.ter .ispre.e n , the ^ ^ ^ 

invert emulsion, i.e a w typically up to about 

- ssir^ - - ■— - - 

oil or Xerosene as the main oil ^ requisit . viscosity 

" frart r.ticT ra Z do! hoover posses'e disadvantage of 
characteristics. They a , discharge of 

being relatively toxic to ««- £ ^ waters is 

drilling »uds containing these oils i shicn 
usually strictly controlled because * ^eularly 

30 the oil components ^^-^^TE Por this 

^^—t:t-rrr:; 
-i- - — - 

35 rBr^r- rj=rs^ 
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. aKnitv These properties are 
organisms and good aroBatl city. For these 

associated in bydrocarfcons with low « , igh t be 

drili n i " Ui t o^^X L.v«. the "near 
considered desirable. On the otn Secular 

. parkins tend ^^^^l - low texture 
weight fractions tend to be offsh ore drilling, there 

e„vi r .n»nts ™;»™™Z£«"^ * *— 
is a significant ris* that «yp tte sea bed 

ln thedownholeeguip»ntorintheris^ ^ ^ ^ 

» to th. drilling e "» 1I *™ t Daraf£inlc oll . have not achieved 
unacceptable so that ^J"^^ ln M based muds. 
-» signi £ ioant tlUt, - < *» ana other veil 

We have now found that A" 11 "" 9 ad XOTels of 

treatment fluids may be ^.^J^^er with other 
„ biodegradabillty and *»•"■»- oil olefinic- 

advantageous properties by using u carbon 
paraffin* — « 

atoms in addition to a «D^£ P with ^ 

is made up of c 10 -c 18 viscometrics. With the 

2 0 olefins to give a blend * ^ ^ , viscMity ot 

rjrrrjrs. rz. . «- — - - — 7oc - 

and a pour point no higher than «c ^ ag 

wording to the present —filing of wells lnt0 

25 drilling fluids used xn the ro ry • ^ other 

.ubterranean formations for the production ^ ^ ^ 

minerals, are formulated with an oll 

hydrocarbon blend of a mixe f synt hetic PAO 

origin, P-«^;-«^ = ^ . 

30 component of low viscosity. Th ferably 0.7 to 2 

viscosity of 0.5. for example 1, to 4 . P ^ ^ ^ 

cs at iOOC <^ 2 ^ S ^r«4aTa " ash point 

preferably 2.0 to 20 cs at «° c ^ ^ 

° £ * "f^ laoc tur point (ASTM D - 9 7, should be no 
35 example, at least 120C. » +5 . c , preferably no 

higher than «c. for -^J^^ 9ravi ty of the oil is 
higher than 0 or even -5C. The sp 
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„ t>e ran,. 0. 75 to .... - « which 

The »ineral .11 ^« « ^ produoed ItoB 

„ e UMd in the present nontoxic ^ ^ ^ 

conventional »in.r.l oil sourc ^ ^ vUeo . ity 

olefin. UB-lly » ^t, 
10 tetradecene. .or a suitable * ance* *~ p^ ^ ^ 

isnrsr zz.~» r - — ■ — 

paraffins and cycloparaffins may be pr perce nt 
p „.f f inic .ixtures «^2^T - " — 1 

20 n-paraffins and are essentially jionooyeUc 
ind preferably ^ ££ ^ nee d not include paraffins 

ar».ti=s) . The pareffinic P^ ^ ^ ^ ^ terns 

across the entire c 1() -^ 18 * desired viscometr ics . 

of carbon nu^er in order to ^^^^ tte ole finic 
<r „. , _ mixtures for blending vrtn u. 
25 Typical ^""^^r^ent axe shown below. One is a C - 
r^ure low viscosity, pour point and flash point 

C u «iXtUK «■ nu]0ber ( ClJ -C 14 , C 14 -C 18 ) 

while the other two ^ ( flash p^ts 

B lKtures with ^"^"^^^ as these .ay be used 
,. end viscosities • J-"^"^ eac h other to achieve the 
either as such or - biend. The amount 

desired properties in the final y of 20 

- «-■■—"* °°TTZ * -t cases in the 
to 90 weight percent of the oxen , 
35 range of 30 to 75 weight percent. 
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Paraffin Hydrocarbons 

ASTM Paraffin-A Paraffin-B Paraffins 
Physical Properties » 

Viscosity § 38'C 445 2 . 41 3.27 

25 , c d-445 I-" ^ ? 


Pour Point 'C D " 97 " ?64 0.771 

Spec. Gravity • 15..-C D-»W 

.... n-Q3 69 


-21 


13 
36 


Flash Point »C °- 93 

Composition, *ass % ** 6S8peC 
10 Normal Alkanes 
CIO 

CH 44 12 

C12 7 60 

C13 _ 28 S*" 34 

15 C14 _ 42-45 

C15 _ _ 36-3B 

C16 _ - 4-6 

C17 _ 1-3 

C18 0 2 0.6 0- 6 

20 Isoparaffins 0 6 o.6 

Cyc loparaf fins ^ ^ 0 2 o.Ol 

Mono-Aromatics u - v - 


25 


WO 9509215 


PCT/US94/07655 


, , oetroleum-based paraffin and olefin 

In t ? LTv.\l T^TTlsc -tain a poly alpha-olef in 
oligomer (PAD). This co ^ o£ , 

oligomerization of a l-ole£in, W 1 " 11 * for 

production of PAOs are « especially 

— cTe f ir:u^r4t:^ 

ta*en piece and if desired, the oligomers may be ^drogenated 

!T unhydrogenated oligomers of this type possess good 
^hf^ponents used in the preset fluids are the low 
30 molecular weight oligomers ^^JT^Z. ^ 
dimer/trimer. of the ^^^^s Z macular 

r,hr 0 r"^° : ^ - - -^ 

peltries for the drilli^ '~£Z£ZZZ£ 
35 oligomers have lower viscosities. Th PAO ol g 

ha ve a viscosity in the range of to 6 ° £ ^ _ 
typically in the range of l to 4 cs (100C). P° 
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. y 60 c. 

5 polydecenes having approximately tn 


1.7 »•« 

8 


Viscosity: ™£ 

r- 1 -u in "i 

PA 0-* is .ss.nti.ny a decene-i di.er (eve, 9 ,* C 20 , whUe »0-B 
„ is a dacene-i Bixe. di-er-tri^r (over ".5^ ^ ^ 

di.er-tetrM.er ratio of about l.K. • ^ ^ 

aerials .ay be used '^^'^^iti-. 
desired properties are achieved ^» tt frm , to .. weight 

^ pao component is used in an preferably 
20 percent. typicaUy fro. «. «« ^carbons in th e 

from 10 to 20, weight percent of the towi y 
oil component of the mud. a fraction 

the C„-C,„ range; for Jtetradecane. 

range, P^rably it £ ^ ^ ^ 

The composition of «» W eoB pon.nts from 
30 c l2 -c 18 component as well as the c 20 an 

the PAO, is given below. 
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well PluW Hydrocarbon* 

Min Max. Pref. Pref. 2ffii2al 


1 

Dodecene 5 20 10 \a 19 


0 

3 

0.5 

5 

20 

10 

10 

60 

10 

5 

30 

15 

3 

15 

3 

0 

0.5 

0.5 

0 

5 

1 

0 

0.5 

0.5 


2 


Tetradecane 10 60 1U 26 

Tetradecene A g 30 15 3 0 ™ 


10 Tetraaecene 5 30 13 10 

Pentadecane 3 15 3 15 1 


15 


20 


Haxadecane 0>5 o.5 2 

Hexadecene „ K l 5 

Heptadecane 
Octadecene 


3 

2 I' 


12 


Eicosane 40 5 10 

Triacontane 5 o.5 2 

Tetracontane 


1 


^ oil -0----^^-- 

viU , 1th th. «« ptl0n ^ f * e fluid , be conventional in typ. 

'including emulsifiers, 
^ normal ^ J 1 ^ weight in, agents and 

surfactants, v^coe^ ^ • ^ ^ Buds vlu 
30 other components -ill be suit ^ ^ u<>n _ 

typically be in the "JJ'J * e p J. ent oils are .11- 

M sed muds, especially t ahioh ^ up the 

contain water dispersed in the oil c po f t». 

35 contiuou. phase of the final ^"""^ tt e final mud will 
lnV ert vision * typically in the 

typically be from 25 to 75% by v , ^ of 

range of 40 to 60* by wexaht of the, i MX i.^. such 

the mud typically comprises n °™ lcluB c^nae or 

40 as clays, salts such as s odx« eh loride ca 1 ^ 

calcium bromide, weighting agent such f ^ 

euch as completion an wo * ^ ^ „ 

45 rj:r or sn : « -luiosic - — — 


,. 4o »al in type. «hen the oil component U 
w^i=h -» - ° 0nVent T conlen^onal blending procedure. are 
formulated into the mud ■ « vlth tte emulsified and 
u „d. for example, blending tte »^ vl ^ requisite 

•^riorr^i ^ — wwoh 

5 amounts to form the final „ nece ssary 

My then be blended with other -""^^^ „ uds , it would 
lf the oil component is used in vater be ^ 

My „e used as drilling muds in rotary drilli*. ^ 
other well operations, for example «-«^ ' _ md 

testing. ' f ^T^ J the present oils 

„ well treatment fluid Sp th^i advMt(i9e ^ ^ 

have, however, the particui ^ f lulds may 

billing operations, cuttings ^ The good 

M disposed of by dlscM ^tv of thHresent muds permits 
blo aegradability and non-tox, .city^f ^J'^^ vlthoot 
this type of cuttings disposal in the ocean 

^ B i-t ris* of r ^t»tr- - - 

The folowin, ^ lM dl i " U t 7^ present invention. In 
testing of ^^"^/^Lut- as Oil-C was a 
all the Examples , the oil P° raf£in ic hydrocarbon 

hiend of 60 weight percent of ^a C » P ^ tetraacoene 

oil (Paraffin-C above, and 20 weigh P ^ 
<„.. percent 1-olefins. ^-4 cS PAO prepared by ^e 

together with 20 weight percent of a ^4 fle catalyst 

oligomerization of composition set out 

, (Pi0 -B above,. The final ^Zts are derived 

rrr ^ - - - — 


20 


25 


components come from the PAO. 
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Hydrocarbon 


Blend, vt. pot. 


Dodecene 

Tetradecene 

Tetradecane 

pentadecane 

Hexadecane 

Heptadecane 

octadecane 


1 
20 
20 
25 
10 
3 
1 
11 


Elcosane 8 
Triaeontane 
Tetracosane 

ifiO 
Example 1 


• differently weighted 40/60 oil/water muds (10, 

A serxes of di « erentl J ^ ^ with the oil blend and 
20 12, 14 pounds per gallon - ppg) vere Baa 
the following components: 

Emulsifier czm ... 

Bneolooy Modifier 

nuid lobs AdditiveDuratone BI (Baroid 
orgenool.y «*— » (B " 0ld) 


25 


« Rations are set out in the table below. 

40/60 Oil/Water Mud 

0UC (bbl) 0.325 0.30J 

EZinul NT PPb J;? 2.0 2.0 

DuratoneHT PPb 2 '° Q 4.0 J.O 

Lime (PP b > in 1-0 0,5 

SSto- II (Pg) 0 .iiJ 0.464 0 425 

water bb iJ 77 . 0 71.4 65.3 

CaCl, (82%) (PPb) ,o - " 

^ .uds were tested £ or t„e .ollowin, properties. -« 
the test conditions specified: 


30 


35 
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property 

Apparent Viscosity 
Plastic Viscosity 
Yield Point 
Gel Strength 
Electric Strength 


(AV) 

(PV) 

(YP) 

(Gel) 

(ES) 


Test conditions 

cps, 600 rpm reading/2 120F 
cps, 120F 

lb/100 sq. ft., "OF 
lOsec./lOmin., 12 OF 
volts, 12 OF 


^ ies wcre determined both before (BHR) and 


AV 
PV 
YP 
Gel 

6 rpm 

ES 
i HTHP § 


108.5 
64 
89 

40/55 
45 

305 V 


10 ppg 
ABB 

83.5 
64 
39 
14/18 
17 
414 V 
2.4 mis 


116 
86 
60 

21/22 
25 

414 V 


12 ppg 
i ABE 

116 
84 
64 
19/20 
24 
360 V 
12.8 mis 
inc 6 
mis H 2 0 


127 
98 
58 

18/21 
24 

360 V 


14 ppg 
Eg Ajffi 
123 
95 
56 
17/18 
21 
387 V 
-13.6 mis 
inc 6.4 
mis H o 0 


Example 2 

, «,45 oil/water Buds v«e formulated and 
" ' ^'"/Lple 1 ~ formations and test results 

tested as in Example 1. 
are given below. 
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55/45 KUdS 

2*1?* 

Ezmul NT (PPJ) **" 2.0 2.0 

uuratone HT (PP*>) 4 0 4 . 0 

Li»e (Wj) J 0 2.5 1.0 

Geltone II PP* 4 ^ 5 0 . 34 5 0.316 

Water (M>£> o- J ' 3 53 x 48 . 5 

CaCl, (82%) PPb 5 J 0 2.0 

PM63 2 PPb *'° 19 9 7 310.0 


10 ppg 


"55.. ^ 6 r 


AV 51 43 60.5 4« JJ 45 

90 PV 33 38 37 3» 19 

i ^. 4 4 S"° M ff 

25 HTHP § - 3.6 »1S 

250°F 

Exaaple 3 

A 9er ie 9 of differently «ei,hted 75/25 oil/water »ud, 
30 (12. 14. 1« ») ««• - *-*- - ln — ^* l - 11,8 

results are given below. 
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Oil C 
Ezmul NT 
Duratone HT 
Line 

Geltone II 
Water 

caci, (82%) 

PM63* 4 

Barite 


(bbl) 
(PPb) 
(PPb) 
(PPb) 
(PPb) 
(bbl) 
(PPb) 
(PPb) 
(PPb) 


75/25 Muds 

12-BPJ9 

0.550 
10.0 
6.0 
4.0 
8.0 
0.191 
29.4 
2.0 
227.3 


J A PPQ 

0.497 
10.0 
6.0 
4.0 
6.0 
0.175 
26.9 
2.0 
333.8 


v «a properties 


12 ppg 


14 ppg 


20 

AV 
PV 
YP 
Gel 
25 6 rpm 

HTHP 8 
250°F 


48 
31 
34 
24/35 
22 
1101 V 


29 
24 
10 
6/15 


458 V 
54 mis 
inc 13.4 
mis H,0 
/Emulsion 


59 
38 
42 
27/36 

28 
1225 V 


16 PPQ 

0.445 
10.0 
6.0 
4.0 
4.0 
0.158 
24.4 
2.0 
440.3 


16 ppg 


37 
32 
10 
7/15 
7 

513 V 
47.4 mis 
inc 10 
mis H 2 0 
/Emulsion 


72 

49 

46 
25/37 

26 
1344V 


45.5 
38 
15 
9/17 
8 

723 V 
23.8 mis 
Trace 
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Bxampl* 4 

oil/water muds were made and tested as 
5 results are given below. 


oil C 
Ezmul NT 
Duratone HT 
Lime 

Geltone II 
Water 

CaCl 2 (82%) 
Bar it e 


(bbl) 
(PPb) 
(PP») 
(PPb) 
(PPb) 
(bbl) 
(PPb) 
(PPb) 
(PPb) 


80/20 MUdB 

u ppg 

0.524 
12.0 
7.0 
4.0 
7.0 
0.138 
21.3 
2.0 
344.5 


Mufl prop erties 


1* opg 
0.469 
12.0 
7.0 
4.0 
5.0 
0.126 
19.4 
2.0 
451.4 


0.416 
12.0 
7.0 
4.0 
3.0 
0.113 
17.4 
2.0 
558.2 


AV 

PV 

YP 

Gel 

6 rpm 

ES 

HTHP § 
250°F 


50 
34 
32 
18/32 
18 
1575 V 


14 ppg 

AHR 
30 
25 
10 
8/14 
6 

736 V 
26.2 mis 
Trace 
H 2 0 


16 ppg 


is ppg 


68 
50 
36 

21/35 
22 

1526 V 


53.5 95 68.5 

38 72 JO 

11 46 17 

8/16 25/35 10/23 

7 25 9 
976 V 1425 V 959 V 
37.6 mis 


32.2 mis 


35 Example 5 

<i (oil C) and two formulated 

™ *TZ — B U", — - two 

drilling mxis was evaluated » ^ Aoartia 

trophic levels (SKeletone.* '"^'^^d on the 
40 tonsa. herbivorous of the three materials, 

dissolved ^^^^nrotcols (Toxicity Test with 
in accordance with iso/pm»=o» P DocaBe nt for the 

« ^erlaC Tit 1« « - -pods 

(Copepoda; Crustacea)). 
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Skeletonema material was assessed by 

The sffect of the test ^ growth rate 

—in, the ^X ^r^ - «- ^ ^ 
was inhibited. Thxs is tB 50% w ith respect 

, concentration which ^e test is o f 7, h 

to the growth rate of ^> rat es of cultures 

duration, and the intrude *d*r -r cultureG wore 
.re calculated over 24, 48 ana • ^ seaW ater to 

tested in »edia ^"^jt test —ia! had been 
10 which a range of guantxtxes 

added. -„„ducted at 20»C over 24 h in 

poinding test, were --^ ^ anfl 1000 0 m,/l 
B edia prepared fro. add ! ions of 

(base oil) or 10. 32. «™ was non -toxic at 

15 T „es. tests indicated that the £OTula ted muds were 

20 h and 72 h LC 50S tor an ox ^- ^ ^ Mti „ated 

from MI GB Ltd <« £ «" d i t ; es ^' lvely , while the 48 h and 72 
to 409= and 49.3 J"/**"^ ^ addl tives fro. BW Mud 


h LC, 


,95 and 4983 ma/1 respectively. BW Mud 

. " for an oil mud formulated usxn, ^ 4820 

L td.' 5 treferred to below as -» mud", «» 
25 and 5971 mg/1 respectively. 

Acarti " .,.rti. were assessed in terms of the 

Effects on Acartia were ^ ^ fc ^ „ 

proportion of individuals dead or ^ ^ ^ ^ 

h exposure to the test medium » a ^ ^ ^ ^ 

value, the ^^. ^ wh ^ ^ ^ were 

i8 killed or immobilised Ad ^ crystalll , ln , als hes 

exposed in groups of five ran9e£ i„ding tests, five 

containing so ml °* J^erTeKposed £or 24 h at 20-c. in 
35 animals per concentr t n w ^ ^ (U £QUr 


30 
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10 


15 


, * were prepared by direct addition of the t«t 

Test «dU were pr par ^ rangerindin , 

^^il 0^ «a 1000 vere preyed, 

r^".-, 'additions of 100. iSOO. 3,00 - seoo 

r 1"^^ « - .ere not toxic at ~ 

rss —jst?- ro^rc-- 
— <r oil »r r'^e^r^ 

ST-.- - the hase ~- 
were of similar toxicity, although the .mall degree of 
ZlZl did not per.it precise calculation or comparison of 
effects concentrations. 
T?If1^* v Test ******* 

"tHtarter culture characteristics 
20 inoculum data for th. rangefindin, tests were as follows. 

Starter culture inoculation: cells/ml 
Starter culture eel! count at 96h: ...«10» cell./.l 
initial test inoculum: 0.29 u» .10 

25 The av«.,e control growth rate in. the range, finding tests was 
Til d" 1 The rangefindin, tests indicated that the test 
Serial preparations were not toxic .growU, was not re u ed 

concentrations testea ^ vv / T able 3) . 

case of the formulated muds (Tacxe s) 

30 :ir 3 ^ ~ - - on ~ Buds at 

inoculum data for the definitive tests were: 
35 Starter culture inoculation: 10 cells/ml 

n at 96h: 5.1*10 cells/ml 

Starter culture cell count at 96n. d. 

initial test inoculum: 103 cells/ml, 0.12 Mm .10 
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„ lml cel i volume were made at 24, 48 and 
Baw observations of algal cell vol ^ ^ ^ 

72 h in the definitive tests. Cont gx ^ 
stained above the guidelin e ^ - £ ^ ^ 

the tests. Measurers of * "^J^ at 24 h Nervals, 
start and end of the test, «d m con^o ^ ^ ^ 

indicated that values lay between J ^ ^tween 

vary systematically between test substan 
concentrations. toxicity. EC 50 values 


10 

shown below. 


E C 50 values for Huds 


ec (*g/l «* ded test su ? st0 
15 Test Substance 4^ 50 

4980 

MI Mud *0» 0 5970 

BW Mud 4820 


20 


A ° artia t ,litv was observed In rangefinding tests at any 
Mo .ortalxty was o i ^ ^ ^ 

25 addition ^ ae£ initive test. are presented in 

The results of tne exce ed 10 % in any 

T a bl e 8. Aft- a* h. - rt f^^ x 0t re r.r to treatment 
and - "^.J^^'^was 10 %. - witnin 
le vel. oontroi *=rtaUty after 4, ^ ^ ^ fc 

3„ guideiin. ^00 »g/l - - - " 

only at an 5400 „ /x ti-ated using 
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ACARTX* DEFINITIVE TESTS: 


EFFECTS AT 24 AND 48 


Product 
hoursa 


Base 

oil 


HI Mud 


Treatment 24 hoursa 
No. 

b Mean % 


BW 
Mud 


20 
Control 
0 


5600 

o 

o 

0 

3200 

0 

0 

0 

1800 

0 

0 

0 

1000 

0 

0 

0 

5600 

0 

0 

0 

3200 

0 

0 

0 

1800 

0 

0 

0 

1000 

0 

1 

5 

5600 

0 

0 

0 

3200 

1 

1 

10 

1800 

0 

0 

0 

1000 

0 

0 

0 


Mean % 


0 

10 

o 
0 

4.8 

o 

9.5 

60 

5 
0 


Expsd. 

20 

21 
20 
20 
22 
21 
20 
21 
20 


20 
20 
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ANALYSIS AND INTERPRETATION 

Skeletonema u mudS ) caused a 

severe 

response in clearly necessary to 

, approximately 5000 „/l or area ^ ^ 

reduce growth rates by sot- successive 24 * 

rat es fluctuated considerably be ^ durlng tte 

periods, and that the ^^J^tteot over the final 24 
24 -„ h interval. The "-"^'"^ to a less of test 
0 h of the test nay have been due elth ^ ^ ^ 

serial fro. the vessels or , ^ ^ o£ 

-dilution- of effect as ^ ^ ^ (with responding 


ee ii decreased 
vest substance per ceil « 
"crease in surface area for adsorption,. 


ID 

Acartia oil , mu ds) caused a 

None cf the products tested ( ^ estiin ated 
severe response in Acar-a ^^^^ ^ since a dear 

only for BW xaud, but this fxgu ^ conce ntration 

20 response was observed on i J* ^ ^ % effficts 

tested. As with the S ^ let °" or above , 5000 mg/1 

levels were clearly in the region o 
added substance. 


Example 6 


Blend studies 

*. were made with paraffins, 

„ell flu« -^Ve XcaTn blends set out in the 

30 olefins and PAOs. » -W (do decene-l or 

ta bles ^^J^* Paraffin-B or 

tetr.decene-1,, ( pM . A or PA0 -B. above,. The 

Paraffin-C, above) and PAOs I lnt . The 

hiends were tested f or --e"^ ^ ^ ^ ^ 

35 r .suits below show that ^ ^ t0 ^e 

viscometrics with tne 
invention. 
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PAO-A BLEND STUDY 

1 2 3 4 5«7»9 

^ A ' 20 20 20 20 20 20 50 50 50 

5 PAO-A 20 20 25 25 25 

Dodecene-1 40 40 40 ^ ^ ^ 

Tetradecene-1 ■ 25 

paraff-A 40 25 

40 

paraff-B A0 25 

40 

10 Paraff-C 

0.7, 0.80 0.88 0.8! 0.92 1.01 0. 99 1.0«1.» 

15 r^-= St - - ,o ico no - - us 


PCTAJS94/07655 

WO 95*9215 


o in f* o 
• ■* H 


o 

u u w 0 


o «s * c 5 a 

y O Q) « i? i? 

g q ti ft Hi 
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CLAIMS 

!. A hydrocarbon blend of : conpone nt having a 

( i) a poly alpha-olefin (PAO) ^ 

. " °i r— - of petroleum 

lons of the PAO component, the paraffin* 
the proportions of « inlc hydro carbon component 

Viscosity at 100C 0.5 to 4 cs 

Viscosity at 400 l.o to 30 cs 

. 4. not above +5C 
pour point „„„ 

. . not less than 70C. 

15 Flash point not 


cS. 

20 


, i 1 «>- which has a flash 

3. A blend according to claim 1 or 2 vhicn n 

point of at least 100C 

4 . a blend according to any preceding claim which has a 
25 pour point from -60 to 0C. 

* hlena accord to any ***** oU* * ^ «" 
PAO component has a viscosity at 100C of 1 to 4 cS. 

30 a M ena accord to any 

PAO component comprises an oUgomer of a C e C 18 

7 . a Hen* accord to any precede 
^ount of the PAO component is from 15 to weig 
35 of the blend. 
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*•«« to any preceding claim in which the 
8 . A blend according to any P fraction in the 

paraffinic hydrocarbon component comprises 


C 12" C 16 range 


5 


15 


olefinic component comprises a 

10 . A _ T: ---- 

the following components, in weigm: P 

10 weight of the hydrocarbon blend: ^ ^ ^ 

dodecane 5 to 30 

tetradecane 10 to 60 

tetradecene 5 to 30 

pentadecane 3 t o 15 

hexadecane 0 to 5 

hexadecene 0 to 5 

heptadecane 0 to 5 

octadecane 5 to 50 

eicosane 2 to 40 

20 triacontane 0 to 5 
tetracontane 

to any preceding claim which includes 

xl . A blend accords to any P ^ ^ ^ ^ 

25 the following components, in weign 

weight of the hydrocarbon blend: ^ ^ ^ 

dodecene 10 to 25 

tetradecane 10 t o 30 

tetradecene 15 to 30 

30 pentadecane 3 to 15 

hexadecane 0>5 t o 2 

hexadecene 1 to 5 

heptadecane 0 5 t o 2 

octadecene 5 t o 15 

35 eicosane 5 to 10 

triacontane 0>5 to 2 

tetracontane 

A bl e„d according to any preceding clai* which 

ilcxudee L Rowing counts in weight percent, based 

on the weight of the hydrocarbon blend: ^ ^ 

dodecene ^5 to 20 

tetradecane 15 to 2 o 

tetradecene 20 to 30 

45 pentadecane 5 to 15 

hexadecane 0>5 to 2 
hexadecene 


40 
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2 to 5 

heptadecane 0#5 t o 2 

octadecene 5 to 15 

eicosane 5 to 10 

triacontane 0#5 to 2 

5 tetracontane 

X blend according to any preceding claim 

include. L following components, in weight per«nt, based 

10 on the weight of the hydrocarbon blend: ^ ^ 

decane 10 to 30 

undecane 20 to 30 

dodecane 0 to 10 

tridecane 10 to go 

15 tetradecene 5 to 50 

eicosane 2 to 40 

triacontane 0 to 5 

tetracontane 

* blend accordin, to any preceding claim which 
includes the following components, in weight percent, based 
on the weight of the hydrocarbon blend: 

5 to 10 

decane 20 to 30 

25 undecane 2 o to 30 

dodecane 2 to 5 

tridecane 10 to 30 

tetradecene 5 to 15 

eicosane 5 to 10 

30 triacontane 0 5 to 2 

tetracontane 

R blend according to any preceding claim which 
35 includes the following components, in weight percent, based 
on the weight, of the hydrocarbon blend: 

5 to 10 

dodecane 20 t o 50 

undecane 10 to 30 

tetradecane 5 to 40 

40 tetradecene 5 to 50 

eicosane 2 to 40 

triacontane 0 to 5 

tetracontane 

, s 1S A blend according to any preceding claim which 

" deludes L following components, in weight percent, based 
on the weight of the hydrocarbon blend: 

5 to 10 

dodecane 
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undecane 

tetradecane 

tetradecene 

eicosane 

triacontane 

tetracontane 


30 to 40 
10 to 20 
10 to 30 
5 to 15 
5 to 10 
0.5 to 2 


r^^cedinq claim formulated 
17 . h blend according to any preceding 

10 as a well fluid. 


18 A blend according 

formulated as a drilling mud. 


to any 


proceeding 


claim 


a „. use o £ . weU ~ 

el ai» 17 or 18 in a marxne we arming ** «• 

irill cuttings containing the well 
discharged to the sea. 

20 
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